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NOVELTY - A method for forming a thin film comprises forming a bank 
of alternate affinity bank layers and nonaffinity bank layers. The 
affinity bank layer is an inorganic material that has an affinity for a 
thin film material liquid. The nonaffinity bank layer is an organic 
material that exhibits a nonaffinity with the thin film material 
liquid. 

DETAILED DESCRIPTION - A method for forming a thin film comprises: 

(i) repeating the steps of: forming an affinity bank layer 
(111-lln) of an inorganic material (such as Si02) that exhibits an 
affinity with a thin film material liquid (130) and forming a 
nonaffinity bank layer (121 -12n) of an organic material (such as 
resist) that exhibits a nonaffinity with the thin film material liquid 
(130) so that a bank (110) of alternate affinity bank layers and 
nonaffinity bank layers is formed; and 

(ii) filling the space between the banks with a thin film material 
liquid using an ink-jet and heat treatment so that an orderly 
arrangement of thin film layers is formed. 

USE - As a method for forming a multilayer thin film. 

ADVANTAGE - The film has a uniform thickness and the method reduces 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the cost needed for controlling affinity 

and to obtain a multi-layered thin film uniform in film thickness. 

SOLUTION: A bank 110 having affinitive bank layers and nonaffenitive bank 

layers stacked by turns is formed by repeating more than once a process for 

forming the affinitive bank layers 111 to lln of materials (inorganic 

material such as Si02) affinitive with thin film material liquid and a 

process for forming nonaffinitive bank layers 121 to 12n of materials 

(organic material such as result) nonaffinitive with the thin film material 

liquid. Lastly, the thin film material liquid is charged between banks by 

an ink jet system and thermally treated to stack thin film layers 131 to 

13n in order. 
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cfcntt. &B©J5*7&<«3-ftiil8tB£»gLfcgfi£it 
&T5JtgT&<£. A'>? l 1 0*±E«U«lC«iBbT*4 

sicj#-rsf*K*r^st©a£®©««^«7&<iEt)*. aa 

a* > ? Ji <h ©ftttffi-CttWfflm *WE«(ftlH&«« L» 

fflTtt*fflum*t*<tt c fe* witoff **«»*r 

IC «fc 0 #*aj&<«'> LTH < '*«, an«ftM»T«©SWI 
#»*©«ffia«#«fatt A > * » t JJWnttA > t © 
JBiiucftfi-r -5 sbses freest. #&fattA>£ 
m tSBfattA- > s t ©ttK^W L Blttmffi© ttB 
jiV\*> £ MB le Sii: fete 0 , ^(*:6*){c^S(cA«t^©T* 

[0033] zL<Dmmmm&mRiLfzmm-ztemmm& 



^ka^t mmmommmmtf— feiztz-? 

[0 0 3 4] («jt*iS) ^lC*«»«ift*»*fci60 
»BIJ£j£7jft£. B2*SJ:tfH3©»S5lS«ffiB*# 
BUT8MHT3. 

A>?»£Ei (8 2 (a) ~ (d) ) : 
lilt A'>?Jg)£ffil 0 0C«flHtA'>*Bl 1 1~ 
11 n£J:&#aftH£A>?B 1 2 1 ~ 1 2 n£«jf L 
TA'>? 1 1 0 £Jg/jrr*>XfiT&-5. xT3Sffltt/N'> 
1 1 l-S/OfHtfB 1 0 0-Bt»rtt5 (122 
(a) ) . *j£:&&t24miC£t>Tlltt«ftt. PECV 
D (Plasma Enhanced ChemicalVapor Deposition) ft. 
CVD (Chemical Vapor Deposition) ft, l&SFft, X 

3— H. □— K ^-fn— K zr* yZfzi—b) 
m^^mmm-VitSOG (Spin onGlass) 

<Dm*it±rt>?® i i i ajp*ttmMi i 3 i <dbmz 

il2 l$M1-5 (B2 (b) ) . #«fctt/O^JI 

-5. I«©7* MJ yy^^ft&fSJrrsJf^tcteA 
siMft*«MJT*«£«:. caks, ¥ 

fig. 0«Btt*©;!rttT/0*»ttlC*«*m*B«B 

-5. fefc*UC:OJlK«ta**«0«|PttA>^Jil 12t 
^toltfcJP*a«WBS 1 3 2 lc«H9Kfc*J:3tt«H 
TBSf*. *ir>T#MRfnteA*>2r« 12 1SU->'XH 
V7^tUT»I«ft«6Xyf>yT5 (12 
(c) ) . <M»tt/O^itt*l*mT*0 UJ^X h 

(a) il^«UC»ISI«#5fi:LTSOGSr— 

(El 2 (d) ) . *tt«f»<0*»(2«(=%«^n«ffM 

JfcfcX:i<0Jf©TtcSiaSftTV>*2l^fcJttA*>irg 1 
2 1 &6fc-&fcB*«<ffHB 1 3 2 icBSHjaflc&SJ:? 
fc!6H7?SSe-r-5. £U$«EI2 (b) ~ (d) 
«r>3ILfca*<&A>*£m*a-Cir»<. B±BI2?MMtt1£ 
A*>£«1 2 n*<E«Sn*«fc3C:WBT*. «±/ia< 
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WBfctt**LTH£H£"rtltf. ftK£*lfe&K&fi|. 
WLW*>9 1 1 0«r*g«*TaEfflLTLS3*>S''T?* 

[0 0 3 5] ±ElfUC«tOH-2 (e) ic^t" J: 

1 1 0.&/O?TR4&tlfcGg8l 0 lfr&ttSKjfi 

fott t«r »««S!2c mm £ tifc^swito!) a- > * 

/$£ft<5„ c:wfg(Cl23 (b) (cjnT.fcolC. 1 0 

0 0 ■£.;•<> 9 1 1 0 4)«ft£aBK*mft(::ttr«£ft 

[0 0 3 6] SEfflSXe (113 (a) ) : SE&IJI 
IIH- S&ttTTT^XV&SSrfToTA'^JgjjgB 

1 o oi;o? i i o 

S)iLT«CF4, S F 6 > CHF 3«5©Aoy>#X- 

[0037] nw&t&w*o)&M<DmMmzm*x*m 

mt.V>i£&1£lZ£r>-zmteAtf<}i<D£5{ZLT&t>Z>fr 

LTrf'J-fSK, ia«fftLTSiC2tITO (In 
dium-Tin- Oxide) £t0<|7kLT£>-5. IfcOT^^Bc^l^T 

[p]A^eti-5<i:#A==>ti-5>. El 4 tc^T«k 5 CB*>WS 

K IC * * ft * »**«C t » . <h d 5 # "7 -y * XflSdtt A<i|^ 
■ KT* <fc* (*«#**«# 

e>n^>. Lt*>oT7 7**ftS«iii«*i:H:'«a*o 

*#TfWW Lft*«S 75 TTvffla-r* C >!Ci o . A> 
^7 l l 0 43«ttfA>i'Jgfi£S 1 0 0Sffi*mi4{Cfi£oT 

B4 0*Aa^Jt (CF 4 /CF 4 +02 = 7 5%~9 
0%) « ttfflT 5 C t «H*fflttllW©8)W[l*it 4 



OG^ I TOi:Cor B mi3lt^^ttftWM^€<l3:ST 
2>ztiz$>t), z.e>m&3 : £:'MiA-rz>fttf>lzi,t®4lz£ti. 
tfCF 4 #&7 0%U±&tUZ+ftX' ft 

[0 0 3 8] £t±©**«tO**ifi»!RT?tt7!y**ft 
#<B««±K/<>*»fi8Bff 1 0 0 m«Si 

is«tt&&. v-fiznjgffi, «#<tfis^t 

[0 0 3 9] WZ-&rty9T&f&m 1 0 0 (EJgClOlCD 
J£B) SITO*oa«M. WfOttn>*Ji*S iO 

E*ffi»S«cJ:0. 1 3 0 (CfctT^&frgte 

[0 0 4 0] «KJBfi£lfl (03 (b) ~ (d) ) : 

i i oTH^tiAcoagci o i \zm 

L Till £«B LTIrK Iif* 

-a. *Mi*mtti 3 0iim &7pmmizmm-rz>m 

K-tf>^Ltm 1T?liiMB<fcLT«^Hfc*S7c5Si€: 

[0 0 4 1] Sray»T*«tt. SKSIIIf 

•5. §T€0iIH 3 lTIt HQ&MWlz^vmmtt 
•=> t fc»<0 ff*j&UJMott/X > i7 Jf 

1 1 1 <hB&I^H{C75:4J:pift«(cISgSn^ (S3 
(b) OiftB) . •E-ft<t'3±CO»il 1 3 2~ 1 3 nT 
tt. iinSMflSKJ: O &*flMfc##3*«Lfc 

>^B 1 2 xi8fnttAC>2r« llx + 1 tO^btt 
JP*£Bra«fc:£*J:3fc:llBStt* (SI 3 (c) 
(d) ) . 

[0 0 4 2] »*»»**3te*T*3friS:£LTtt-f 
vxy h^SCCJ:*^t3W»* Ll>. -f >?isx.y hJ5 

^z^ftii&M:(DiiLm.iziiM(Dmx'mW}i^^m-r ; s>z 
t7i<T*. mmmz? 1 ) yf.zmmzftzjiott'bmcom 

KSCEflk'Nv KfrSttfflS-tt 
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Efi£nTU-5&fcittA'>^Bi:t*rr-5. DaJftftiaizJ: 

<h <T> <D flUKtmtf £ ft L T I » -57 \* > i7 S o 4" 

T« fcTicft BT-S&lattn* > m iit eoit±o[)#gifa 
£A>?B£<z>*?Mc3;-e&©|-t-5. iiK«»JSco3fe« 

^ B*5 ck tfSSfattA > 2 B t £-&lt L its $ £ TO M i 
■6*¥L<KJtSirCH*. Z.V>fztb. fltfcTlC&BT* 
«fnteA > £ B £-€-cDfi±<7>#lg?QttA > ? B £ 
£*![*«»» Ufc&ti, -€-tl^±^®^T^-5 d i7&% 
u„ »«i)S'>{CJ:0PK«^^4 J ^gS<DJl*.75^^lc 

[0 0 4 3] I7f©fil 1 3 1 Ttt, S 3 

(b) icSTckolc-f >^->*x -y hSCIB&'N-y K 1 0 2 
1 3 0£A>i7 1 1 OTHsitlfclSgBl 

¥^«£jf mb i 3 i tr-r-So -trojiommm 1 3 2 t 

tt. HI3 (c) (CjK-r«t^(Cf >57->'x y hSCIS&'N-y 

k 1 0 2 ^ enpR^ffffi 130 zmmm 1 3 1 .tic am 
b 1 3 2 znzamm&mmm 1 3 n*^^$ 

tX5^T-J«0igT. 
[0 0 4 4] tete-f >9i?x.y h^tLTtttrxyv 

mmm^m^ftx^^fEm^m^zmm^mu-r^ii 
Sh«. ^ra^^ict 0tttii-r-5^iCTtt. yx;n:l 

<D#m&^z£Vffimft&<ttlii-?2) : t><DT'iti>Z>. JnSHC 
«t-5atSj#WSK^»tU*Ttrxy->*x-y h^35«»^ 

[0 0 4 5] ±ELfcJ:3lc**t(6»IBl Cifttt & 
SIKB^r^StC^fiS-r^CtAiT^-S). tLtzy-jmmt 



tt£.t>tb. A*>i7£#teA* 
fztf>iZ$£&<D<i: o lz£&<DT.m$:m% Z tt£ < A*>:7 i 

a > ^ f^fi£E <t co^fott zmmzmwrz Z. £ 

[0046] mmmm2) ^B^nmmm2^±%i 
n ti&wm t. g& z jj&x- a > ^ £ »jit t> © r * & „ 

it±timmmmi tmmz, j-oz&i&miz&MoMVi 

# £ 36 « T -5 <fc 5 & * •=> ^ -5 ffl i£ ( z m m £ ft Z> <D T £> 

? r^&mm & m mm& tz ?t«r a m% \z mm ^ mx * 

-5. 

[0 0 4 7] (05 (a) ~ (c) ) : 

Tmmmi$.j:mt. n>^mmmi o o\z$m , &n> 

(a) ) . #UT«tj8**^Jl±{CA>?^#(C^t>i±T 
VX^14 0$glt5 (-0 5 (b) ) „ ^TSSWlSf 

i^i7f>yi> v7>i7 1 4 oAmwzftfizm&zm 
lt mm*mz&£T2> cms < C ) ) „ x- y ^>^ 

fcfcte. «^Ott«lC^*5-t±-TiMS?-r-S.. S i02§©« 

mttnoms. K7<i7f>^©ii:7 7K (hf) 

T€3. £A±TitTJf£>8ifflttA>i7 11 1 1 ia<JBs£$ 

^rts (las (d) ) . #.^T-mm$mm.kizrt>i? 

Jg«IC^tJ-l±TVX^ 1 4 2 £tStt-5 (125 (e) ) . 
^^•CfMI4I$X7f>yL- "7Xi7 i 4 1*<«B 
2tl tSS^ fi L Tf 5 (0 5 

(f) ) . X-y^>^S«. *f«©ttKlC-&t3-a-TS 

>i7 , ©ffitr (NMP (N-^^;i/bfP.U K» ) f©l 

•5. jSUiTIEIPnttA^Jl 1 2 l^B£$n-5. *gtg 
JS^T-tt±ie*^^ 1 <0«fc3l::#$8?lH4A>^Jf £ 
■7 X i7 t L TH*QttA> 5 m £ X -y ^ > -5 <D Ttt 
&<£±S£ffij£LTX-y^>yi^g7a:fcsJ), glfOteA 

> ^ /f ic *3 1 f z> ; n' > ? Mft i ?o i± / 1 > ^ g ic ^ 1 1 ^ 
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m 0 iA.TEi A ^ - > Sr ^BKT -5 (C^-<DES<7D»f 

%tj:*<Dlzm&Z.£lZ<i: 0 . ^K^SrJf SCIS^-S. 
d^T-#^.J;5lC7i^. W±OXS (05 (a) ~ (f) 

1 0^0 5 (g) <D£0\zmtiZ2ft2>. *tS^SXS*3 

£tfmmmMf$.j:mzr>^Tte±.f£'0ki&&m 1 tisie^c 

[0 0 4 8] ±tet/c=tplc*H)5g^6g2 tc«fcn«. si 
[0 0 4 9] 

JU^li. IS2 0 0(CttWgB«2 1 OS:0i|A«^®*^ 
^TtS^fclCJg^L, f±^gB«2 1 0TH3;*1.5iSSjMg 
i20 KC^fe^)!i2 3 1~2 3 3 £3fcigLT«lfi£;**l 
*1S2 0 0«*%B^W/\*>^JgB£E{cffl^L, 

BI^Tmeg^nT^^o ft«)gC«2 1 0te*fgBJ<OA> 

*6iSKJl) 2 1 1, IPSfttt/0?Ii:LTy777V 
KU?XI22 1 «$tlH-^. <£J8tJi (^/c«^ 

^ks) 2 i nmmz'-otmmzmmLTm&LZft 

•5. 77 -^? h U ^XI 2 2 1 «titt^A-45 / 

z^iiLfzmm&mtfnzmifiLTmf$.2ftT^z>. m 

&®mm2 3 1 (#) . 2 3 2 (a) . 2 3 3 (#) tt 

*%B«cDSiKetcffl^L. is^m«2 o i ring. 

[0 0 5 0] ±E*B6icJ:n«. WfiJI (sfeti^iSklg 

ji) 2 i i#*e«B£«fttt#a*£3K«ffiiass. 
^-r<t-5icaEjpx$nT^-5. zwitztbi >?->*i7 

J! 2 3 1 ~2 3 3^¥a('^fi£^tl-5„ Z<Dfztb. W2> 

z *&zts$#±c^mm&7ii£ ft vz. 

[0 0 5 1] 07 tt*^B^^S*gSO*SI*#«:%7t 
^^»c3SfflL^:*S£0*Jwe«}ifi»fB0T«^. 0 7 
-TJ:^(c, *=fir«4*i»#5e3t*^«. Iidlffi3 0 0t: 
SBjmH3 4 1 £ <b\Zrtyt 3 10 SrJgBSL-. A*>^ 3 

i o -cH^n^pagB 3 o i iz%m*m&m 3 3 1 zmbz 

LT«J*S*lTV»*. '^#««oT4Mi3 5 1 7b<J£ 
)SSnT^4. B»Sfi3 0 0BTFT. S2i^. Jfei&K 

^75<#gica^$n. jSBjms3 4 i >^s«a3 5 1 

IWlC«flE*Wlni5ID6K«rit.SnTt>*. SB^*S3 4 1 
UlTOfSO. 0 5ym~0. 2 u rngSfBg L T* 
Rg^tl. 3 1 ^t>CD7t*5 t fc^M*S3 



5 1 ic«fcaE»#fc»a"i(eK:«Wc2ft-cir»a. a*>* 

3 1 0ttT®3 1 1 <h±J§3 2 1 iJCfc OMSnt^ 
-6. T13 1 ittW«*W*»8K8fctt<0**.*«-» 

«£fi££n-i>. ±13 2 1 

3 114. **©6JilHcJ:0RJt-r**m. MX.(f3KU7 
x - U>f- U> (PPV) «. i>»(7)^SO. 0 5 
ym-O. 2mmiSaiLTM5n5. ^1113 
5 1 BTJI/S-tfA'J^A (A 1 -L i ) SrO. 1m 

m~i. o fimgaaiLtMsns. 

[0 0 5 2] ±E«J«K:J:n«, TJf 3 11 
($13 3 i tMfatt^*SJ;5icaE5assn±^3 2 
l »<#«^i»*S 3 3 l tlESSfattSTpT «fc p tcSBJra 

»S3fe*U*lJ»«iaT*<- *i^*S3 3 lrt^Pfi 

[0 0 5 3] H&ttifcJBW**^!!©******* 

0 tC&93*ll4 4 1 $ <E>tC7\*>? 4 1 0 £Jgs£L, A*> 
^4 1 0-CHStlfclHIgC4 0 1 ICIE?LIbM^4 31. f 
tt¥$ttll4 3 2 £«J§LTttlGS$nT^-5. 
?T48tS4 5 1 4t»SSnTH«. fK»S«4 0 

0. Mff44 1, fl*i*@4 3 2, iStS4 
5 lMKHLTtt±eH7©*tt«<hra*T**. A> 
*4'1 0t4«f0tt»4 1 1. 4l2i*ilDtti4 2 

1. 4 2 2 ££££tC«BLT«6££*VO>-5. Slfttt 
Jg4 1 lttjEJUfcatWW^Wa^ilMMtWKlWittO* 

-5. E7U&2IB4 3 1 «IE?l.S:ISS-e**)S9i«ffi4 4 
lJ&*5W«¥j*#B4 3 2 stl*: <fca*"5JflgJS:*ttSK 
«»Jx«iE5L«if&7£SI*jiAS-er7t I TOKJ: 

[0 0 5 4] ieaUBfltCfctttf. ft¥n&«4 l l7S<IE7l 

iii4 3 1 tmft&tf&z&oiz&ffimmzti, m& 

ttS 4 1 2 4 3 2 t«fDtt*«*«J:5K 

mM&mZtlT^Z. xtlE&fttt/f 4 2 1 7!>iIE?L«ii2t 
14 3 1 4 3 2 t^fiHt^r^-riptC 



^BB¥1 1-271753 

«ffiJOIi£ftTHS. dO/zi6IE7L*ijil4 3 1 *3J;U; 
*rt£*jg#Jl4 3 2£< >9*Jx.y h^^(C«fcO^«L 

iojR«ia-r*i:.. ^-ti-e'iaTS^sic^fiS^ti-s,. cot 
[0 0 5 5] ^*3^^-7^;u^^w«ai?-%7tm^ 

[0 0 5 6] (*OttO«»«) *%B^«JilSIIJg^g| 

»»^#«fott zfp-rttft&si > t mm\z mn-r z> c t 

>yj n— ju/^jux^x— (C2H5OCH2 
CH2CH2OCH2CH2OCH3) J $>2-rt—7)V 
tDt^fJUWJ'JU-h ( F C F 2 ) 8CH2 
CH 2 OOOCH=CH 2 ) -J-ngftT'gttS^ 

[0 0 5 7] ±IB«ffiS!lS}47'7X-7SQ : Sicm^ 

[0 0 5 8] *fc» ±tzrt>?temfa&e> & 

\ZM L «fntt $r*-T M«<h Sr^T ^«<h 

^»»*«iott«»T«riiL, t&mzimtomt'&zm. 

/17 7-O^Ti^tf ^n-So 
[0 0 5 9] 



(11) 
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tti < mmz^mit^mizmatiLzmmTz z ttf-cz 
.5. cmzj;o. mioiifflmzwTznxhznmL. 

*%w<Di&^ : mmizj:ftif. &mitz°imiiTz>mmM 
■tzmm&i&.j3i&iz£iT&mit2ftx^2>cD-x?. 



[El 4] *%^c75aBfiQ:S<Df^aiC^S7>ylil^<fc^ 

cei5] *%w<D&mMm2iz&z>mmM&Ljfm<D§&m 

[Em *%wz&7Kmm<Dm m*m#Rytm^zmm 
im8] *f£wz&7Kmw<Dmm¥m&&ytmTizmm 

[##tf>I&BJ» 

1 0 0. 2 0 0, 
«) 

101. 201. 301, 
110. 210. 310, 
1 1 1-1 In, 11 x 
121~12n. 12x 



3 0 0. 4 0 0 A*>i7^s£ffi <S 



4 0 1 
4 10 



mas 



1 3 o siigs*m& 

1 3 1 ~ 1 3 n . 13x 
102 >i7zyx.y b^mm^y ^ 



mi] 



[El 2] 




im6] 




(a) 



(b) 



(c) 



(d) 1 - 



$$$$$$$$$ ^^^mm^^^^ 



ill 

"V.100 



— 121 
^111 
^100 




rv^ioo 




aio 



,101 



aio 

^-^l2n 
^r-lln 




(b) 




